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CLAIMS 

A method for forming^ raised source/drain contact structure for a 
semiconductor transistor, compiling the steps of: 

providing a transistof^ate on a substrate surface, and a source/drain region 
defined as a surface r^ofon extending laterally from said transistor gate to an isolation 
structure formed one/of on and in said substrate; 

forming ai^morphous silicon layer over and contacting said source/drain region 
10 and over said isolation structure; 

convening said amorphous silicon layer to a crystalline silicon layer using 
selective i^ser annealing; and 

merning said crystalline silicon layer to form a raised source/drain contact 
structure covering said source/drain region and extending over at least part of said 
isolation structure. 

2. The mfi^a as in claim 1 , in which said amorphous silicon layer includes 
dopant impurities JJ^oejn prior to said step of converting, and said step of converting 
urges at leasts^me of sai\dopant impurities to diffuse into said source/drain region. 

20 

3. The method a^in claim 1, further comprising the step of forming an 
insulating layer over said raises source/drain contact structure and forming at least one 
contact opening through said insulating layer to expose a corresponding portion of said 
raised source/drain contact structure, each portion including sections of said 

25 corresponding raised source/dra\i contact structure formed over said corresponding 
isolation structure. 
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4. The method as in claftni 1 , wherein the step of converting comprises 
converting said amorphous silicon layer to a polycrystalline silicon layer. 

5. The method as in claim l\wherein the step of converting comprises 
converting said amorphous silicon layer to ^substantially single crystalline silicon layer. 


35 


6. The method as in claim 1, wherein said step of converting comprises 
using an excimer laser for said selective laser aranealing. 
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7. The method as in claim 6, in which said step of adverting includes an 
XeCI excimer laser emitting light having a wavelengtjj^of approximately 308 

5 nanometers. 

8. The method as in claim 6, wherein spifl excimer laser emits radiation at 
or near the absorption peak of silicon. 

1 o 9. The method as in claim 8, iis'which said transistor gate comprises a metal 

gate and said step of converting does'not melt said metal gate. 
O " / 

Jl 1 0. The method as iryflaim 1 , in which said step of providing a transistor gate 

SJ includes said transistor gate^being covered by an insulating material. 

;ji5 7 

u\ 11. The methm as in claim 1 , further comprising removing sections of said 

amorphous silicon layer thereby forming at least one discrete section of amorphous 

* f 

q silicon, prior to saki step of converting. 

20 12. The method as in claim 1, further comprising implanting impurities into 

O said ciystalllne silicon layer and said source/drain region after said step of converting. 

^13. A method for forming a raised^urce/drain contact structure for a 
semiconductor transistor, comprising the steps of: 
25 providing a transistor gate on a^ubstrate surface and a source/drain region, 

defined as a surface region extendinglaterally from said transistor gate to an isolation 
structure formed one of on and j^aid substrate; 

forming an amorphou^licon layer over and contacting said source/drain region 
and said isolation structu^ 
30 patterning saicb^morphous silicon layer to form a raised source/drain contact 

structure covering^aid source/drain region and extending over at least part of said 
isolation structural and 

converting said amorphous silicon raised source/drain contact structure to a 
crystalline sfffcon raised source/drain contact structure. 
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14. The metfgabS^n claim 13, in which said amorphous silicon layer includes 
dopant impurities th^irrprior to said step of converting, and said step of converting 
urges at least some of said dopant impurities to diffuse into said source/drain region. 

15. The method as in claim 13, wherein said step of converting comprises 
using an excjmer laser for said selective laser annealing. 


16. 


"he method as in claim 1 5, wherein said excimer laser emits radiation at 


"omear the absorption peak of silicon. 

17> A\method for forminQ/f^ised source/drain contact structure for a 
semiconductor transistor, comprising the steps of: 

providing aVtransistoj^ate on a substrate surface, and opposed source/drain 
regions, each sourc\/drajtfregion defined as the surface region extending laterally from 
said gate to a corresponding isolation structure formed one of on and in said substrate; 

forming arwnarphous silicon layer over and contacting each said source/drain 
region and ove^ach skid corresponding isolation structure; 

convening said afcnorphous silicon layer to a crystalline silicon layer using 
selective Jaser annealing; Vid 

atterning said crystalline silicon layer to form a duality of raised source/drain 
contact structures, each covering said corresponding source/drain region and extending 
over at least part of said associated isolation structure. 

1 8. The method ^fficlS^m 1 7, in which said amorphous silicon layer includes 
dopant impurities therejp^Sr to ^aid step of converting, and said step of converting 
urges at least someiOTsaid dopant i\ipurities to diffuse into said source/drain regions. 
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19. The method as in claim Y7, wherein said step of converting comprises 
using an excimer laser for said selectiveUaser annealing. 

2Q. A method for fotfrmg a semiconductor structure, comprising the steps of: 
providing an exposed surface of a\emiconductor substrate, said exposed 
surface bounded l^f^rally by at least one isolation structure; 
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forming a discrejeflamorphous silicon layer contacting said exposed surface and 
extending lateraljy^ver at least portions of at least one of said at J^asf one isolation 
structure; ar 

selectively laser annealing said discrete amorp^cJtjs silicon layer, thereby 
converting said discrete amorphous silicon layer to a discrete single crystalline silicon 
la\^r. 



10 21 . The mgb^f as in claim 20, in^which said discrete amorphous silicon layer 

includes dopant inmSraies incorporate^fherein, and step of converting urges at least 
some of said dca^annmpurities to dpCise into said exposed substrate surface. 
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22. The method asnn claim 20, wherein said step of selectively laser 
annealing includes irradiaUHg with light emitted by an excimer laser. 


20 


23. The metfiod as in claim 20, in which said step of selectively laser 
annealing includes^osing an excimer laser which emits light at a wavelength at or near 
the absorption peak of silicon, and produces an energy fluence chosen to anneal 
substantially only said discrete amorphous silicon layer. 


30 


A method for forming a transis^r comprising: 
providing a semiconductoj^ubstrate having a surface; 
providing a transistor j^gion between isolation structures formed in said 


25 substrate; 


forming a gate/stack, including a gate electrode formed over a gate 
dielectric, in a central portion of said transistor region, said gate stack covered with an 
insulating material, therateral portions of said transistor region not covered by said gate 
stack being designated source/drain regions; 

fuming a discrete amorphous silicon film over said transistor region, said 
amorphous jflicon film including dopant impurities therein; 

irradiating with a laser beam, then allowing cooling, thereby converting 
said amorphous silicon film to a crystalline silicon film and urging the diffusion of at least 
sonwof said dopant impurities into said source/drain regions; and 
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structures 
silicon fil 
souro 



an opposed duality of discrete raised source/drain contact 
crystalline silicon film, by removing portions of said crystalline 
raised source/drain contact structure formed over a corresponding 
region. 


25. The method as in claim 24, inwHich said step of forming said discrete 
amorphous silicon film includes forming^laid discrete amorphous silicon film over said 
transistor region and further extending over said isolation structures and in which said 
step of forming discrete raised source/drain contact structures includes each raised 
source/drain cpntact sfrffcture extending over said corresponding isolation structure. 
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26. *"The method a^fFi claim 24, further comprising forming a dielectric 
structure over said surfa^prior to the step of forming said discrete amorphous silicon 
film, portions of saic^Welectric structure encroaching said transistor region and in which 
said step of formj^g a discrete amorphous silicon film includes forming said amorphous 
silicon film 0)&w at least portions of said dielectric film. 
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